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Abstract 
 
Dysregulation of the Behavioural Activation System (BAS) is considered to be the 
biological vulnerability factor for bipolar affective disorders. To date, there is no self-report 
measurement that is aimed to assess this dysregulation independently from interindividual 
differences in the sensitivity of the BAS. Based upon the BIS/BAS-Scales (Carver & White, 
1994) we developed a scale assessing the dysregulation of the BAS (DYS scale). One-
hundred-seventy people completed the new inventory and – for validation – the PANAS and 
the HCL-32. The factor analysis suggested a three-factor solution. The newly generated items 
loaded on a common factor, thus confirming a dimension independent of BAS and BIS. 
Positive correlations between the BAS scale and positive affect and between the BIS scale 
and negative affect were found. The DYS scale was unrelated to current affect as postulated. 
Using the HCL-32 people with probable bipolar disorders showed significantly higher BIS 
but not BAS scores, and there was a trend for elevated scores on the dysregulation scale. 
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Bipolar disorders seem to be much more prevalent than originally assumed with about 3 - 
6.5% (e.g. Angst et al., 2003). Depue and Iacono (1989) presented a model proposing that the 
Behavioural Facilitation System – better known as Behavioural Approach System or 
Behavioural Activation System (BAS; e.g. Fowles, 1980) is associated with the vulnerability 
for bipolar disorders. Normally, two superordinate neurobehavioral systems – the BAS and 
the Behavioural Inhibition System (BIS) – are distinguished but according to Depue and 
colleagues only BAS is of relevance for bipolar disorders (Depue & Iacono, 1989; Depue & 
Zald, 1993). Referring to the ‘old’ reinforcement sensitivity theory (see Corr, 2004). BAS is 
thought to control appetitive motivation and reacts to signals of reinforcement or expectations 
of reward. Therefore, it is theoretically linked to experiencing positive affect such as hope, 
elation, and happiness. A high BAS sensitivity should express itself in a stronger goal-
orientation, reaction to signals of reward and more positive affect (e.g. Depue & Iacono, 
1989; Johnson et al., 2000).  
Originally Depue and Iacono (1989) postulated that extreme changes in BAS activity are 
responsible for the symptoms of an affective episode. For example: high levels of BAS 
activation lead to higher incentive-reward motivation, greater sensitivity to rewarding stimuli, 
and also stronger seeking for pleasure and excitement. These are highly likely to result in 
positive affect. When positive affect increases it can become euphoria which is one core 
symptom of mania. Correspondingly, low levels of BAS activation (e.g. lack of incentive-
reward motivation, anhedonia) would be a model for depression and characterized by low 
positive affect (e.g. Joiner, Brown & Metalsky, 2003; Watson, Clark & Carey, 1988a). 
Therefore (hypo-) manic and depressive episodes can be seen as opposite manifestations of a 
single dimension, i.e. BAS activity.    
However, interindividual differences in BAS reactivity cannot totally explain 
interindividual differences in vulnerability to bipolar disorders. Such differences in BAS 
reactivity cannot explain how and why people fluctuate between normal and pathological 
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states. If these individual differences were determining the risk for bipolar disorders, people 
with high BAS reactivity should be likely to be or become manic while those with low BAS 
reactivity would be at risk for depression only. Furthermore such a model cannot explain how 
individuals that seldom experience positive mood (i.e. have a low BAS reactivity) can 
develop mania. Therefore, an additional factor seems to be important and to represent the core 
vulnerability for bipolar disorders: the instability or dysregulation of the BAS (Depue & Zald, 
1993; Johnson et al., 2000). It cannot be directly observed but has to be derived from 
behaviour and affect. In doing so, however, it has to be differentiated from the general 
reactivity of the BAS.  
The dysregulation of the BAS was called “regulatory strength” by Depue and Zald 
(1993). It is thought to control BAS reactivity and to be a trait-like factor. If the regulatory 
strength is low, it is assumed that bipolar symptoms occur when the BAS activity reaches or 
trespasses a certain hypothesized threshold. It is assumed that in people with sufficient 
regulatory strength the BAS activity returns to the individual baseline within a certain time 
frame after it has been activated or de-activated. If individuals have, however, a low 
regulatory strength, an increased level of activation of the BAS is likely not to return to the 
baseline as usual (e.g. after goal attainment or receiving the reward) but remain either on a 
high level or even rise more, i.e. turn into mania. The opposite can happen after a de-
activation of the BAS, therefore increasing the likelihood of depression. Therefore, low 
regulatory strength increases the risk of a dysregulation of the BAS. 
Currently there is no way of directly assessing the dysregulation of the BAS. Although 
some available instruments try to assess the vulnerability for bipolar disorders, they do not 
refer directly to BAS dysregulation (e.g. Depue et al., 1981; Eckblad & Chapman, 1986). 
Developing and evaluating such a scale assessing BAS dysregulation without involving 
typical symptoms (e.g. elation, sleep) was the main goal of this study. Our starting point was 
the BIS/BAS-Scales by Carver and White (1994) that are theoretically founded and used in 
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studies about bipolar disorders (e.g. B. Meyer, Johnson & Carver, 1999; B. Meyer, Johnson & 
Winters, 2001). For every item of the BAS scale we constructed an equivalent item assessing 
the dysregulation and variability of that behaviour. According to Depue and Zald’s model the 
dysregulation of the BAS should be fairly independent of BAS and BIS, so that factor-
analytically three factors should emerge. As a first step in validating the dysregulation scale 
we used the Positive-and-Negative-Affect-Schedule (Watson, Clark & Tellegen, 1988b). 
Based upon theory and prior research the BAS score should be correlated with positive affect, 
the BIS score with negative affect, and the BAS dysregulation should be unrelated with both 
because we are not assessing mood swings. Furthermore we used the HCL-32 (Angst et al., 
2005) to screen for bipolarity. People with probable bipolar disorders are expected to have 
higher scores on the BAS dysregulation if this represents vulnerability for bipolar disorders.   
 
Method 
Sample 
Of 340 inventories distributed to the staff of two local service companies 170 were 
returned (50 %). The participants’ age was between 18 and 83 years 1 (M = 31.14, SD = 
11.19), 63% were female. 70% were unmarried. More than 50% had achieved a high level of 
education (“Abitur”). None of the participants reported a family history of bipolar disorder, 
and only two had previously experienced depression according to self-reports. 
Procedure 
The inventories were distributed along with the pay slips. The participants had to 
complete the extended version of the BIS/BAS-Scales, PANAS and HCL-32. The completed 
questionnaires were either put in sealed boxes provided to the companies or sent directly back 
to the Psychological Institute.  
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Materials 
BIS/BAS-Scales (Carver & White, 1994): They were especially developed to measure 
the specific properties of the BIS and the BAS (Gray, 1981). They proved to be a reliable and 
valid instrument. The seven BIS items reference potentially punishing events and ask how 
people respond to them. The BAS is assessed by three scales reflecting a lack of consensus 
about how it is likely to manifest. The “Drive” scale reflects strong pursuit of appetitive goals. 
The scale “Reward Responsiveness” refers to positive reactions to expected or received 
reward. The “Fun seeking” scale assesses a tendency to seek out new potentially rewarding 
experiences, or a tendency to act quickly in pursuit of desired goals. So all items reference 
potentially rewarding events and ask for people’s response. We used the German version of 
the BIS/BAS-Scales (Strobel, Beauducel, Debener & Brocke, 2001). Most research reported 
good reliabilities for the original scales whereas this is not always the case for the subscales.  
BIS scale coefficients ranged from .56 to .82, the BAS subscales yielded results from .65 to 
.76 (Carver & White, 1994; Caseras, Àvila & Torrubia, 2003; Meyer & Hofmann, 2005; 
Ross, Millis, Bonebright & Bailley, 2002).  
BAS Dysregulation Scale (DYS): For each existing BAS item (Carver & White, 1994) a 
similar DYS item was generated that expressed fluctuations – and thereby the postulated 
dysregulation – of the behavioural or cognitive component that had to be judged. The original 
items were transformed by expressions like “There are times when…, but at other times….” 
The extended BIS/BAS-Scales consist of 37 items, including 13 dysregulation items. 
Positive-and-Negative-Affect-Schedule (PANAS, Watson et al., 1988b): It assesses the 
two dimensions “positive affect” (PA) and “negative affect” (NA) and consists of two 
independent scales with ten adjectives each (e.g.  ’active’, ’excited’ or ‘worried’). These are 
judged on a 5-point response scale. The PANAS can be administered with different time 
frames to refer to and has been used in numerous studies (e.g. Carver & White, 1994; 
Crawford & Henry, 2003; Meyer & Hofmann, 2005). In this study the participants had to 
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refer to the mood in the last week. Reliabilities for different time frames range from .84 to .90 
for PA and .84 to .87 for NA (e.g. Crawford & Henry, 2004; Krohne, Egloff, Kohlmann & 
Tausch, 1996). 
Hypomania Checklist 32 (HCL-32, Angst et al., 2005): This self-report instrument 
consists of 32 items assessing hypomania. People are asked to remember a period when they 
were in a ‘high’ state and to indicate if specific behaviours or thoughts were present in such a 
state, e.g. ‘I need less sleep’, ‘I am more flirtatious and/or sexually more active’.  The 
questionnaire also includes questions about the duration of such ‘highs’. People are asked to 
rate the impact of such ‘highs’ as ‘positive & negative’, ‘positive’, ‘no impact’ or ‘negative’.  
The checklist was developed as a screening instrument for hypomanic symptoms. Internal 
consistency for the scale was .82 and .86. First evidence for its usefulness as a screening is 
available and a cut-off of 14 is currently proposed (Angst et al., 2005).  
 
Results 
 
First, an exploratory factor analysis of the extended BIS/BAS-Scales was conducted 
using principal component analysis with an orthogonal rotation to guarantee factor 
independence. It yielded nine factors with eigenvalues ≥ 1.0, which together accounted for 
63.6% of the overall variance. The scree-plot, however, suggested that a three-factor model 
represented the data best. The eigenvalues of those factors were 5.58, 3.81 and 3.54. The 
eigenvalues of the remaining five factors ranged from 1.73 to 1.03   Because of the drop in 
eigenvalues and because the model assumes three factors we decided to run a second factor 
analysis in which we limited the number of factors to be extracted to three. These factors 
accounted for 39.2 % of the variance (factor 1: 15.3%; factor 2: 12.1%; factor 3: 11.7%). The 
items and factor loadings are shown in Table 1. All items newly generated to assess the 
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‘dysregulation of the BAS’ loaded on the first factor. All BIS items also formed one single 
factor which shows that the assessment of an independent BIS factor is still guaranteed with 
the new inventory. The third factor can be interpreted as the BAS factor, uniting eleven of the 
thirteen BAS items.  
In Table 2 the sample means, standard deviations and internal reliabilities (Cronbach’s 
alpha) for BIS, BAS and DYS are displayed. Although the factor analysis neither suggests 
subscales for BAS nor for the dysregulation of BAS, we decided to present the equivalent 
values for comparison with other studies. The superordinate scales yielded good results 
(Cronbach’s α = .76 - .84). The subscales showed partly low reliabilities. Only one gender 
difference was found with females (n = 105) scoring significantly higher in the BIS scale (M 
= 21.99; SD = 3.66) than males (n = 58; M = 18.95; SD = 3.77), t (161) = 5.03; p < .001. 
We then looked at the correlations between the dimensions. According to theory the three 
dimensions BIS, BAS and DYS should be fairly independent from each other. This was the 
case for BIS and BAS (r = .07; ns). The BAS and the DYS scale showed a low, but significant 
correlation (r = .23; p < .01). There were no correlations between the BIS and the DYS scale.  
To provide preliminary results about validity, correlations between all BIS, BAS, and 
DYS scales and the PANAS were calculated (Table 2). We also report correlations for the 
subscales but do not interpret them because of their low reliabilities and questionable factor 
structure (e.g. Ross et al., 2002). Consistent with prior work (e.g. Depue & Zald, 1993; Joiner 
et al., 2003; Watson et al., 1988a) we found a positive association between the BAS scale and 
PA, but no association between BAS and NA. For BIS the results show a positive correlation 
with NA but no relation with PA. No significant correlations were found between the DYS 
scale and the PANAS. This had been expected because DYS should not be associated with 
average levels of mood but with mood swings (Meyer & Hofmann, 2005). 
Additionally we used the HCL-32 to define two groups: A group (n = 16) with probable 
bipolar spectrum disorders. The members’ scores were above the cut-off (at least 14), and 
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they reported negative consequences in at least one area (e.g. reactions from friends or 
negative consequences at work). The control group did not exceed a HCL-32 score of 13 and 
did not report any kind of negative consequences when being in a state of elated mood (n = 
44). Of those individuals only one (2.3 %) reported that such ‘highs’ last at least two days, 
while 81% (n = 13) of the probable bipolar spectrum disorder group reported durations of two 
days or longer (χ2 (1, n = 60) = 40.91, p < .001).  The idea that this group might be considered 
bipolar disorder spectrum is also somewhat supported by their significantly lower positive 
affect (t (54) = -2.10, p < .05) and higher negative affect (t (54) = 1.94, p < .05). As can be 
seen in Table 3 the ‘bipolar’ group had significantly higher BIS scores (t (54) = 2.67, p < .01), 
but did not differ from the control group in their BAS scores (t (54) < .06, ns). Referring to 
the BAS dysregulation, we found a trend for higher scores in the expected direction (t (54) = 
1.55, p = .07).  
 
Discussion 
The main goal of this study was to extend the existing BIS/BAS-Scales (Carver & White, 
1994) trying to assess the dysregulation component of the BAS which is discussed as a 
vulnerability factor for bipolar disorders (e.g. Depue & Zald, 1993; Johnson et al., 2000; 
Meyer & Krumm-Merabet, 2003). Factor-analytically a three-factor solution was suggested 
resembling BIS, BAS, and BAS Dysregulation. In line with Strobel et al. (2001) and Jorm et 
al. (1999) BIS and BAS formed one factor, each without suggesting subscales (e.g. Leone, 
Perugini, Bagozzi, Pierro & Mannetti, 2001; Ross et al., 2002). As hypothesized, the newly 
defined item set was fairly independent from BIS and BAS. A slight association was, 
however, found between the interindividual sensitivity of the BAS and its dysregulation. 
Despite this association, only the BAS scale was significantly associated with positive affect 
and not the DYS scale. Furthermore, while the DYS scale was expectedly also unrelated to 
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negative affect, the BIS scale was correlated with it. Additionally, people with probable 
bipolar disorder tended to score higher on the DYS scale but not on the BAS scale. 
While the gender difference in BIS scores with women showing higher BIS scores is in 
line with other studies (Carver & White, 1994; Caseras et al., 2003; Jorm et al., 1999), the 
missing gender difference regarding the DYS scale is of interest. The prevalence rates of 
bipolar disorders are the same for men and women (e.g. Goodwin & Jamison, 1990), therefore 
risk for bipolar disorders should be equally distributed for sexes as well. So, if – as postulated 
– the dysregulation of the BAS really represents a vulnerability factor for bipolar disorders, 
the missing gender difference is consistent with what we know about the illness.  
Some limitations of this study should be kept in mind: First of all, the response rate was 
just 50 %. We have no data that allows us to estimate if we are faced with selective attrition. 
The mean scores of the BIS/BAS-Scales and PANAS are, however, similar to ones reported 
in other studies (e.g. Carver & White, 1994; Crawford & Henry, 2004; Watson et al., 1988b). 
Second, although the factor analysis fits our expectations, the third factor only united 11 of 
the 13 BAS items. The other two items also loaded on it but had their highest loading on the 
DYS factor. Maybe the similar wording of the items could be responsible for this result, 
because each DYS item has an equivalent BAS item. Interestingly, compared to the other 
BAS items, these are the only two BAS items that include the word ‘often’; therefore 
implying variability 2. Third, in contrast to our expectations the new item set is not totally 
independent of the BAS scale. We assume that this might also be due to similar item content. 
Taking into account this overlap, the amount of shared variance is, however, low with about 5 
%. Fourth, we are talking about a vulnerability factor for bipolar disorders but only 
considered a non-patient sample. Although we used a screening instrument to identify people 
who probably have bipolar disorders, future research has to provide evidence that the 
dysregulation of the BAS is related to bipolar disorders. Last but not least, one might question 
if we succeeded to define an item set that assesses the dysregulation of the BAS or just 
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intraindividual variability in BAS reactivity. Therefore, it seems important next to derive 
testable hypotheses about what would be expected if the items assess dysregulation or 
interindividual variability of the BAS. For example, dysregulation but not variability should 
be associated with delays in returning to normal mood after negative or positive mood 
inductions.  
Despite these limitations the main goal of this study was trying to assess interindividual 
differences in the dysregulation of the BAS independently from its sensitivity. Although a 
number of studies support the validity of existing instruments such as the General Behaviour 
Inventory [Depue et al., 1981] or the Hypomanic Personality Scale [Eckblad & Chapman, 
1986] (e.g. Blechert & Meyer, 2005; Kwapil et al., 2000; Lewinsohn, Seeley & Klein, 2003), 
they seem to assess a mixture of two factors: interindividual differences in the reactivity of 
the BAS and in its dysregulation. Thus, it is not possible to determine which factor is 
responsible for the disorder or if both or the interaction of these two factors is critical. If 
further studies support the validity of the so-called DYS scale, the extended BIS/BAS-Scales 
would allow an independent measurement for the first time.  
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Footnote 
 
1
 The participant being older than 65 years was clearly not a member of the staff, but since 
this was not a condition for taking part and since the inventory was filled out properly there 
was no objection against using it. 
 
2
 Thanks to an anonymous reviewer this obvious difference in wording was recognized.  
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Table 1: Factor loadings of the extended BIS/BAS-Scales 
Item Factor 
 
   1         2         3        
DYS. There are times in which I get immediately excited when I see an opportunity for something, while in other periods of time this is not the case                   
at all. 
.75   
DYS. There are periods in which I try especially hard to get what I want, and in other periods of time I do nothing at all to get what I want. .73   
DYS. Sometimes when I want to achieve something I seriously pursue a goal while I don’t do this at all at other times. .73   
DYS. It differs a lot: There are episodes in which I give it a try immediately if I see a chance to get something I want while in other episodes I do not 
go after it at all. 
.71   
DYS. Sometimes there are episodes in which I do everything to get things I want while at other times I would do nothing at all to get it. .67   
DYS. There are times when I love to keep doing something that I am doing well, while at other times I do not love to keep doing it at all. .66   
DYS. There are times in which I am always ready to try something new if I think it might be fun, but at other times I am not interested in trying 
anything new, even if it can be fun. 
.58   
DYS. There are times in which I do things just because they might be fun while this does not interest me at all at other times.             .52   
DYS. At some times I act on the spur of the moment while at other times I don’t. .51   
DYS. There are times when I feel energized and excited when I get something I want, while at other times this does barely affect me.  .50   
DYS. There are times when the thought of winning a contest would excite me while at other times this hardly interests me at all. .47   
DYS. There are times in which it affects me very strongly if good things happen, but there are also times in which it hardly affects me. .42   
BAS. I will often do things for no other reason than that they might be fun. .37   
BAS. I often act on the spur of the moment. .35  [.25] 
DYS. I go from craving excitement and new sensations at some times, while at other times I do not want this at all. .33   
BIS. I worry about making mistakes. 
 .78  
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Continued Table 1:  
BIS. If I think something unpleasant is going to happen I usually get pretty “worked up”. 
 .76  
BIS. Criticism or scolding hurts me quite a bit.  
 .71  
BIS. I feel pretty worried or upset when I think or know somebody is angry with me. 
 .67  
BIS. I feel worried when I think I have done something poorly. 
 .65 [.27] 
BIS. I have very few fears compared to my friends. 
 .55 [-.37] 
BIS. Even if something bad is about to happen to me, I rarely experience fear or nervousness. 
 .53  
BAS. I’m always willing to try something new if I think it will be fun. 
  .67 
BAS. When I want something, I usually go all-out to get it. 
  .65 
BAS. If I see a chance to get something I want, I move on it right away. 
  .63 
BAS. When I go after something I use a „no holds barred” approach. 
  .62 
BAS. When I get something I want, I feel excited and energized. 
 [.35] .57 
BAS. When I see an opportunity for something I like, I get excited right away.  
  .57 
BAS. I crave excitement and new sensations. 
  .54 
BAS. When good things happen to me, it affects me strongly. 
 [.36] .53 
BAS. I go out of my way to get things I want. 
  .50 
BAS. When I’m doing well at something, I love to keep at it. 
 [.27] .45 
BAS. It would excite me to win a contest. 
  .28 
 
Note: N = 163; factor loadings below .25 are omitted; each item is classified according to its scale: Dys = Dysregulation Scale, BAS = Behavioural 
Activation Scale, BIS = Behavioural Inhibition Scale.
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Table 2: Psychometric properties and correlations of the extended BIS/BAS-Scales 
BAS  BAS  DYS  DYS   BIS 
   D   R   F 
 
  D  R F 
 
 
        BIS 
  .81  .07  .01  .30** -.18*   .10  .14 .05 .05 
BAS  
 .76  .76**  .78**   .71**   .23**  .16* .17* .27** 
BAS-D   
 .73  .42**   .30**   .02 -.06 .04 .07 
BAS-R    
 .62   .32**   .22**  .19* .15 .22** 
BAS-F     
   .60   .29**  .23** .19* .32** 
DYS      
  .84  .85** .88** .79** 
DYS-D       
 .80 .63** .50** 
DYS-R        .66 .56** 
DYS-F         .54 
PA -.13 .22** .23** .14 .13 .04 .03 -.02 .10 
NA .26** .03 -.03 .07 .02 .15 .11 .11 .15 
M 20.91 40.13 12.11 16.23 11.79 33.88 10.55 13.10 10.23 
SD 3.96 4.75 2.10 2.17 2.05 5.65 2.30 2.42 1.97 
 
Note: N = 163; in the diagonal the bold printed numbers represent internal reliabilities 
(Cronbach’s α); BIS = Behavioural Inhibition System; BAS = Behavioural Activation 
System; DYS: Dysregulation of the Behavioural Activation System; D = subscale „Drive“; R 
= subscale „Reward Responsiveness“; F = subscale „Fun-Seeking“; PA = Positive affect; NA 
= Negative affect; M = Mean, SD = Standard Deviation. 
 
**: p < .01; *: p < .05 
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Table 3:  
Comparison of a group who probably has a bipolar spectrum disorder and a control 
group defined by HCL-32 
 Bipolar Spectrum 
Group 
n = 16  
Control 
 
n = 40 
P 
    BIS 23.0 (4.6) 19.7 (4.0) < .01 
BAS 38.9 (4.4) 39.0 (5.4) Ns 
DYS 34.4 (5.6) 31.9 (5.4) < .07 
PA 28.9. (8.6) 33.2 (5.9) < .05 
NA 21.4 (7.3) 17.3 (7.0) < .05 
 
Note: Four persons from the control group had missing data so that they had to be excluded. 
BIS = Behavioural Inhibition System; BAS = Behavioural Activation System; DYS = 
Dysregulation of the Behavioural Activation System; PA = Positive affect; NA = Negative 
affect; HCL-32 = Hypomania-Checklist. 
 
